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[#«£] JRMfrMJfcOttffi 
[MM 1 1 
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mifc* * rftfrfaaBWtefc-s-Kts cfc^ft***^*^ u friar * * ^«#&r 
& Ktt*«E^¥a fc*ftx.*ci:*#ftfc-t-* «»3;iMttAtt3*iK. 

[iM 2 ] 

[MM 3] 
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[MM 5 ] 

MM 4 HK*ojfe**ttf^llJa«lK*v»T, 
[MM 6] 

MM 2-5 ov^i :t tL^^r|e«^*^:»fP : ?tS^J^^* 3V ^^ 

[MM 7 3 
[MM 8 ] 

WfjEiRF 2004-3085946 



ijfH 2004-045354 



2/ 



mzmm^vwift Kmi-zmm-aLZtkm-fz mmm. *>t^ 
«rB«*#ft^«K * o s *tfc*«MH* *^J6 tfc*fcw**&jft u friar * 

9 ] 

friaffi-^^^^ »± . «r B g #«>ft m^Wt k * «j «S £ nfc * * * ^ 7 * - x kjb c , 
titfiBWtDia«^afe^T5Rse$*LS^>f xu ? Kjtt j: ? i-> «riBHi*tt«o*i^a* 
6 o&wt** <t owe g»w«*¥S:* e> ©iiMHt * * #j£-r &^£#«-r&§£* 

1 o ] 
1 1 1 

mmmmmzLj&^mi, MmT?^*^-*^<vmmom&*mi&~r2>i%K> ttrsar 

1 2 ] 

HHB^- MSB? x-X*>&* fcfttBT* 
|frlB1t^^^¥^ *± , Ml B g #ttW*¥« K i 0 *3fe $ tL ^ ^ ^ CO 7 x - X KB £ it 

«rew*fl5W»#«** ^> i omBit»i«#s^ ^> * 
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oXJKDmm'V?*-* k»fRO»tBH«2:4* i^W^U^i, m^TEL*- 
j=^_j^j^ 2 2 1 
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[flit] 

^IftMi:Uj:v>Of, t#««i*^*tW«)^ **v»ttlt*A**»A 

> rimm*<o* ztmuL * it wx, »ffc* a? £ % * < * J l2£^ * > 

* *»»<?5Blf5feO«/hill^#fi[ (7x-X) 7i-Xfcfc^*KSLfc;*3S 

(g*ra) -raifc^J:«5. 

[0006] _ __ , . i * c 

[##M\S0fc 1 ] Takao Nakai, Suwoong Lee, Hiroaki Kawamoto and Yoshiyuki ban 

kai, "Development of Power Assistive Leg for Walking Aid using EMG and Linux 

," Second Asian Symposium on Industrial Automation and Robotics, BITECH, Ban 

gkok, Thailand, May 17-18, 2001 
W*&lftXt&2] "Predictive Control Estimating Operator s Intention for btep 

ping-up Motion by Exo-Skeleton Type Power Assist System HAL." Proceedings of 
the 2001 IEEE/RSJ, International Conference on Intelligent Robots and Syste 

ms, Maui, Hawaii, Oct. 29 - Nov. 03, 2001, pp. 1578-1583 
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[*#W\fclfc3] mWmZ* rPhase Sequence fcEMG*fflv»fc:fc*>ffilK # 

frlMfcO^-TS'* >*WJ . »19iaB*n#y h^****^** (2001^ 

) ~" 
[S^BO^l 

b J: d t i" £ ] 
[0 0 0 7] 

[0 0 0 8] 

[»«*»&-*-* 

[0 0 0 9] 
[0 0 10] 
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*tHBf- * ^- * C*Mft * 9 * - * Jfett"* * t K * 0, W bB«* J^tr 
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[0 0 2 1 ] _ 

° [0 0 2 2] . 
[0 0 2 3] 

[0 0 2 4] 

itriBW^-b k i o $ tuns?'- * ^- x $ *Lfc**s^ 7* 

[0 0 2 6] 

tie***©***** * tf*E***^ttttfc«***«******^» u 
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[0 0 2 7] 
[0 0 2 8] 

*feO»^#^fc«Ba#»W1lll#a:* k '9«>»'fr«*^ fl !>* (^-fTV ? KJfc) MsB 

%fc2tiZ>^4 7* 'J y KJfciift* J:^:, «rKBi*fl&««^S:** * «IB 
[0 0 2 9] 

*>7C§ < ft* * 7 BtrfB^^VT.m^^SvMifrlBM-E^^i-* £ Lv> 0 

V) Mit £ *tfc 9 X 9 CO 7 i - X K JS C 7 - T v- * h * * tfTSBttf&BSfc K*o* v> T3&Se 
[0 0 3 2] 
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[0 0 3 3] _ 

^-r^ t fc if! tv^ 0 

£t£5fe-r<2> - W! Lv> 0 

[0 0 3 7] 
[ 0 0 3 8 J 

I 0 0 3 9 I u ^ I- 

ftxfemLtzr- ? xfcT ? %>tztb<D$m.t , m?M<&^tz* <d? * 

»^o^^ffi^«**»^«»««^<W»ffl7'n^9A-t?j±. ittrfEn > if 
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, * kf- * 21? * ?£I HI tin 

a * * « ^ * t * f - - * - * * * ^ < « * * * * c b * - 

J HMEfttt * *rsai»< ^-n* as** a t * e * £ * J t * x * o 7 * - 
nil c % ifflwit^ * o 

[0 0 4 9] 
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SfcfEo 7ttt* &7 * fax- * fc *&JS"*" *HL*W««¥« 

=l x - 9 iz&Sl $ * * •# wt , - <75^*^:iii«Bb^* k H t * *M 

£ Ife ffi 1" 4 4to9 S * > * * K »t 4 o 

[0 0 5 0] 
(1) lEftm 

Bill, *®-«OItt* (^-K3R) *«E*«lt^i-o zvmM&Mftffim&m*. 
fc, (fliltffcBS) ^<b&te#-^£*fcffi1-4£#>fl^*^22li:> & 

(D&ztotfzftxmmm i (Dn&z&m-r 2>M'b**y-222}i, > -9-221 kx*) 

tail e> ^gfcjtit-^ 1 * s*#i- % 3 1 , 

* f w -t 4 mmmw2o t , «o«i »S2o* 7 * f - a x - * 201^ k * * * © * 

ffl (/n'^xU-x W-UWM) 21 1 £fl!x.4o 
[0 0 5 1] 

H2C*ti^^ tb^«Iil^**2«, ±S5T-A202ai3J:WHI7-A202b«:laHE 
eSl^tSffflya^fV h203at. * W7- A202b£ £trF«7- A202c^IU^g^E 
Cfi^t^JIfflVa'f y h203bfc, TW7-A202c:fe J:im*8205fciate£#fc»#-*4 
pya y h203cfc, M'^ > h203aKl£tt <b ft*:7 ? f ax-*201at, Jtt/H2> 
MVb 203bfc R»t ?>tL^7^f-ax-^ 201b £ 4 „ * W 7 - A 202b*5 J: iTfffi 7 
- A 202c 1 J: tf-fc < & ti W K @5£ $ ft4 t ? * r - @5e*20 

5a, 205toW*)fi-tffe*lTV*4o £-7* f- a x- *201a, 201b&^- * £^5*^7^ * 

& o 

[0 0 5 2] 

±«S7-A202afcJ\ ^ig- 1 ©flPHfcfcfcSfi-tt «b *LT@5£$*L4 ?x* h«204£H£ 
3*L-CV»*o "i 7 - 1 -* b»2MOWIIlW±»»t»±±TKIlPL*:Stee»204a* f K»t?»tL , r 
*J ») . ^«2O4a<0HP«fc»±*WS112O:& J: tf«ag2Uf fcJJJUfi LfcMy ^220<7)T^ 
fe220aW#-r* o i^i^U, My ^220O#E«^x^ h«204-CS»t^*t* o * 
£)B«*205tt&** 1 ©«*££fc*}-Hfc»&5§M**#U ^O-^offlattt^Offi 

»)?S5<3eftrr, ^<A±«Kt±Mv a >f > >203c^m i 5#tt'b^'CV^ o tOfcft 
„ 2 & X tFA 7 ^220OWmtt^-ca«205«x. «b *U ^E*# 1 fc*** 

[0 0 5 3] 

(2) MffX 

**2fi> APB*«»10*#«i-»o 4fc«0»**20t±, HL*«l«I1tt¥«4S:*-r*o I® 

ftnsnw»f«4©A*«?i:ii, mmmi<n*kfr^*fcm-t2>!kfcmfir*>v22i**m 

KItmaE^#g:5tt, ift^ib^*A2 07^f ax-^201a, 201b (J^T. 7^f* 
[0 0 5 4] 

(a) 

ib^^#<f't^^til-rS^#'»^-fe>^221*'Mi:i-4o ^-fWS-f-t ^ -9-221 (i. 

, 4^*^*222**1" 4 ifc *fl LV> 0 S^-b>'-9-222l±^!lx.^JS.Wfe^»IA y W'^^ 
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itfi««*^f^*fc*^^^ ****** * 

^ AJW4>t, MK-feV*. > (2)tt#©««( 

tfOxJf lW»<0*r*&) ^ (CCD. I/— gMrV-fr. IK ®b 

#ja*>t, nue-fe^ ^mia-fe^ *f£tta-£**-e 

[0 0 5 5] 

(b) ^.WF^^iM.^-^. 

t^WMWlgllfHfU^t, (i) 

[B9 4 (a)#R£l . (ii) »*it«-9-«>5fell«kE*oT^* [0 4(b) #18] e W#te:>i 
flt-^OjaftSkrt-ft^ttWttfll^^H*** ^v^Tr, K ^ 7/f £5 

Lfcfc. WW* (^lxi?33 Hz-tkHz) ©^tvF/tX^-f^^lctlJ^^ffii-ifc*^ 
£ £ &#«***«#31K:J:»>it«Lfclk *flf* (^!lx.{i33 Hz~5 

OO^Hz) o;r/F;U7-f ;v*33K<fc OH**) ffi-t- t**^ *° 04(a)*iO f H4 

* w#««»±. 3 ^ <b t ^ A - v > ^ L-c#^t?^£iJ i 

*cfv»-c»e>tt4*«E ^ ^»«fcLr4&v> D > 0 4(b) ictp 

tt* mm t ©tsi^r * f - * - * 201 $ *l* , - (Dmmm 

*££Oh;v*£T*?-^-*20l7&*§§£1-£° iit, H4(a)*J:O f ia4(b)Ov^-f 
tt-»*«a«ft<tf^Ck*^i*. ft*, ^4(a)^iO f E14(b)4'T^^m^#^ 

[0 0 5 8] 

wfp^»4-T?©«*»ifcLTtt, jfc««***jrr 

ffiiE^ 2004-3085946 
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4tfc#ti4« * ^ > a* W Wfli^K 4 -?<DMnm iUli, )t««Wl «fcfl-*U» J: 
tf/|/: ttsBt^ttlHq t & o Sritffl &v>o 

[0 0 5 91 

[0 0 6 0] 

(d) ram»fc£j&¥l£: 

[0 0 6 1] 

(B) ft lltP^f ft* «t tfWW i^D^A 

^•r«T^f-*i-^201**bfcttf^ttt***2*AMlP«E*L (ST501) . 
1 0&##-t£&ffi-r * (ST502) o B 4 KtjUt i?^ 3 «fc *) 

(ST503) , JR#L^iiSii^i^ 
Itif * ffl V», 1 CftofcfttftT^faX-^ 201fc:S&feS * & ft O 

ffi*&Jg<4Ht#*£j£-f S (ST504) o iOBtjSRfiSjt&^^-tt, WgfiKaMS^fcJBfcfc'* 

ioTT^f-ax-^201lw'Kf&-rsmiifc* , ^JK§tL*o M*ttfiMHt-*S>£JSfc> ^ 
H-S§- ($!xJ^ ^-^^M^S^jo^r|a*L^^#«#ffl^>-9-22mno-b>^^ib 

[0 0 6 2] 

fn^tst t?r^f-i^-^20i«Kii>TOb*v> o tivett, 1 o^anwfc 

[0 0 6 3] 

t1z, 201*5 i tfftl^M^** 2 ©#T-A202*#$>3 * >203t* 

tt«tt*-^ > >* s ab*o-c. mmmi nMKmti*: <mi^m^7o Kit, r??-*- 

jc-* 201 K3R#-vv£ lj <D }• fr? :Uft c\tLh*mM'tZ> 

tztb, *nn<W&MXi±, H6al*7jH- l'/^V^mm82klEtbm?E81^ $ Sl:LTV»5: 
v»»£\ £ J: r>1H 6 b KtfI" «£ ? * * «i*83 k ig»m^81**M L"CV»S M^^f 
*U~i3V>-C%, /<A/^mJK82 (* fc«y</l'*mift83+Rl&mift81) **7 *201 

<vmwifflp&T i fU^< 7 >Tmmt&±.x*%\<*wi& (STsosK&itsNo) > ^-^xi^ c* 

fc(i/<>l/*«8E83+|g»*ife81) ^ffittMifeirSfeWaEOTIRffiltmiH&SJ:^^, ^ 
^m»K82, 83**MBi-S X 1 KUV>* (ST505a) o Lri>*>> T * *20l£*ii* 
\zffimx*hZ> t-N ^Hlc^C"C/ , «^^^82, 830ffiS:AS < (WfiHSM-f-fc 

^mSE82, 83W^^i«9, mmK7??-*-X--92QlZmmm%i-f&Zt1>*X'£2> (ST5 

fchaE# 2004-3085946 
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06) o 

-tzxiK, 7 -? 2ouzmwj y >^ (ST507) , ^tfiwts 

Imumlnfttzw*. ^if^^m-ra^is (ST502) ^Am^^rn^ 
&m^&£xfffin 1 mn^*m%ir2>tim (ST503) wifcttieiff^^tss 

fMiftiM^I (ST504) fc, 4SL/:Etmffi:^^^ fl^* 
jt>(= # K f& ttz^)l>xmffi.£ & (Mlt«fl^«^:I»^IHti?ti« U T * 
ai-^20HC«»i-*«fca (ST506, ST507) k. 3t1ift> J &Z> tz#)(DM^J% ~? u 

[0 0 6 6] 

[0 0 6 71 * 

@ 7 ^tSSl Wit«#i*^tSf t:> £1**** (Task) ^^Wx 

-X (Phase) i:ov>T^t^o ^ ^ i ligff - v *^SLf; 

(*X*A) . 2.*>±tf«) (***B) , SO (*X*C) > iitWRO 
^if'tiPf 1 ? (***D) «:{f|^Ltv^#, ^j^^X^^^ltL^^Pl^^tt^iR-Cti 

1 fc, *fi« f «cafc7x-X2 fc, £ WCtti Wc fctlt^ c /; 7 x - ^ 
3fc* £J£^fflKm*:7^-X4^<b&&o COi^4HS©7x-XS:7x-X^>- 
(Phase Sequence) t v> ^ 0 1 ^Kf^^^-T ^» <^> {i 7 ^ ~ 

XftfcJI**. *<r>tz*b, #7*-Xl~4^**a^7-T->Xh^PARl, PAR2, PAR3 

ix^lW^fi-^i:, 45.-7x-x^*tt**H»©iaieARa r ftaK. *ffasa 

^y-?^- o-CJ3*K ^^)^7->t#!it^^^ti@i^lt^o t^oT, 

£ * * 6 fc, (#S*BS«** * tfjttmM***tf) 

ffi!E# 2004-3085946 
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tt*»»4Mt-S' (^7-7~>X hWt^tr) *»&i-*tt*»«II«l#«Wk, ffiftftftl) 
#p^«14©»-Wt-«-fcJtB Cr»fM«»«** 2<07^fax-^ 201OKttm««:^*^ 

[0 0 7 0] 

C (Mf>) • • ' tt^fr-PJU -I©7x-X (7I-XA1, ~7x-XA2s 7x-XA3- 
• • % 7x-XBl, -7X-XB2, 7x-XB3- ■ • *) X *) *LTV*fc 0 

JK 0 ' „ is £ irm^ttltCOG^ J: U f fi'Mi«^»»J^C0G , ^Uv>4 t5>\ ^j^Jt^-T * 
[0 0 7 2] 

(A B, C- • •) C^*t*-a«>7*-XHov>rtfd« o4 BB9©-h«* 
H^Wt07x-X (Al, A2, A3 - • Bl, B2, B3 • • • , CI. C2, C3 • • • ) 

[0 0 7 3] 

|9^^77i:^t£^:, WiLlWWti, t 2 , ts • • • rkKlbKUw<i, »J 
ffittfAv»o -Wx.tfBI^o«lT?, ^iBW^M^B#^t?7x-XAl<7>^*^ 0 v^-^ b- 

wcLtzb-rzb, w&nmwt? ^-xk\<nm f t-?&z>z.bi?frfrz>o mm. %mm.b- 

* —9 Z^ilrZ 7x-X|±^^7Ofl0(O7x-X (Al. Bl, Cl^) fct± 

[0 0 7 4] 

£7F-f 0 H10WST601, ST602, is J: tfST604 -60614, ^RWKBI 5 OST501~505afc H t 
■cafeSOT?, *tLfeOli9itt**t, ££-CI±STC07~612©xeicov»T^CKWi-&« 

TOlritVlSHi >5 AfWlOroftll^tffit^ (ST603) o &M»©EHEa£. 
[0 0 7 6] _ nnB ^ u _ 

mmmzr-?'*-* 6 k^l^^x*^*?*-*©^'*?*-"*^ 1 * 

•f* (ST607) o H9*#HBL-OraL*:J:5fc- ^XO* X * * J: tf* *b*L<D7 x -X 
h 'J ? * ^tMt SOt, k#7x- X<Dmm^ -7*-*b-k, 

WiLtfAl, A2, A3 - • • , Bl, B2, B3 • • • , CI, C2, C3 • • • fc * 
0 i$^7^^im©^^7x-X r***/7x-XJ fcV^) COWT- 

b, ®mm<n&Mmb-&T&&m'*7 ztxtny^-xtfTyfr 
& (ST608) o mmm<Dmm<vmfcwkm*%m-xtix^ fls^Rft-SiSfctfft 

#5£LT*5fc, -^igifcKilBiLfcfc^K (ST609) . !»M^ifiifcfc*tt&"*S * X * 
fl)7x-Xii^t4 (ST610) o f-^^-^6*jHt4ifcKi9> flt«j-r^*tt 
^^WJSi-^-7x-XlC#Ji3#lt^^ 0, 7-T->^ b«£I^U £©^7-7V^ h^fc 
a*tt^*7^^a^-^201C»^$*a J:^K-tiaHl*»»4Ht-9-*P*i"* (ST611 

WSE# 2004-3085946 
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) o IHft*«tfe«^« 5 ttHSElfe«>Bft*6&»-fr*-»fcJEB t/tm« (***) **fcfcU - 
5 T^^J.^-^201*IEtb-r^ (ST612) 0 

10 0 7 7] 

iMmm^mm^^^^ juttio&mtttwtssH (ST602) t % aw«« 

SUOOtoSfcfcfctH-tfc&S (ST603) fc, ;|fcffiU!:«m*fc**X*#7 

t*&&-t2>Zbl,ZX 0 (ST607-609) , i-I^WiS ? fc LTV^7x-X4 
(ST610) „ i£L/:7x-X(:|£i:/:^-7y^ l>«&£ifc:£l*7*?-xLX. 
tt*WJMMt**&rt-*"*fc3 (ST611) 

[0 0 7 8] 

tfiHt^i, * fc^ieiif kjs c * ^ mm k i r * f - a. i- * <Dm® * 

[0 0 7 9] 

[2] %~<omnrM 

(A) gf^ttMlftlt^SI 
BUIK-H****}^ #-0«lt»l»©«E»*ttf^l«lW»i, 7 201 

[0 0 8 0] 

0 #Mfcfitjfctt, |4(a) *5«fctfEI4 (b) K^-f^K. »ft«Ka#-»*J:Vft*tt#-»K 

^ fc 7 x _ x#K-5fe<& a#»«y«i Kisiifc **n# LfcWdj t£7*f-^-*20 
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[0 0 8 3] 

(B) WW^ife* * tFWjlPffl X n X 9 A 

#-r*T^^a^-^201*5|rUfettft«»«**2*AWlK*#L (ST701) >J=*5 
1 ©AfcfWI * *8*tti U (ST702) , 1 £ J: lfl»f£tttt«»* 2 * * AW«*rfl 

0©»a***Wt (ST703) , «tttLfc^«^*fflv>, S6**10*aC«£o/£tt2* 
T^aX-^Olt^H^^fe^lWW^t (_ST704) , ^ffiLfc^ll 

i: tCL j; 0 (ST705-707) > 1 o * * 9 £ i W-t© 7 x - X * ^ l " - i 

(ST708) , tO7i-X^Jfetfe»*«:T^^Ai-^20n-|&4:S^*3t«>^e# 
»#4Ht**&J*L (ST709) > &SSL7VW rU? KJkfcftSJ:^ Ka*tt»-fr#« 
J:tf@ff»^fil^*^bt:«:»^«-?-*^ L ' (ST710) - Z(D®^m-%KBZX 
itLfclttOMia l}T**-*^-*201*K«|-*-* (ST711) o 

ST70i°~703l±®10ll^-f ^-^^J£M^)^flOST601~603 k tt-ifc »5 , ST705~708li 
El 10 OgM&Wi O^fl OST607 -610 k H C "C * 4 o * it * K )£ C |»fi<J 

^fl|-^S:^i-&Xe (ST704) ti, JtfM&fctt, EU0WtST604~606a^'b&& O 

* k fcifc/* 5>-n©»J:!)7i- Xt»Se£ tL* k , ±.& Lfc i 5 HW« W 2 
OAKiotaiiftKftftSii*. o IROM^? KJfckfc*J:$fc*&t 

*IB&**A-Xfcff} - k**"C§4o 
[0 0 8 6 3 

JilB«****T-*-*fc»i, (ST702) k, 

*J:inttft»tt*»*2*e)ft*AH««»10OWa***ffii-*«!a (ST703) k, 
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